Background: To examine the subjective well-being (SWB) in patients with ankylosing spondylitis (AS) compared with the healthy controls, and to explore the associations between SWB and demographic characteristics, disease-specific variables in AS patients. Methods: SWB was assessed with General Well-Being Schedule (GWBS) in 200 AS patients and 210 healthy controls. Comparisons among subgroups were performed to investigate how certain aspects operate as favorable or adverse factors in influencing SWB in the patients with AS. Results: Both men and women with AS reported significantly impaired SWB on all scales of the GWBS except for the Control (O) scale. The results revealed that better sleep, lower disease activity and more family care predicted higher SWB. In AS patients, positive attitude towards therapy prospect was significantly associated with higher SWB. Therapy prospect refers to the hope of patients about the disease treatment. Conclusions: Compared with general population, SWB might be affected by the onset of AS. There are significant associations between SWB and sleep quality, BASDAI, APGAR, therapy prospect.
Abbreviations: AS, Ankylosing spondylitis; VAS, Visual analogue scale; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; APGAR, Adaptation, Partner-ship, Growth, Affection and Resolve; GWB, General well-being; SWB, Subjective well-being; HRQOL, Health-related quality of life
Background
Ankylosing spondylitis (AS) is a chronic inflammatory disease that affects the sacroiliac joints and spine of young adults, especially men (sex ratio 2:1) [1] and its prevalence is most commonly reported to be 0.1 to 1.4 % depending on the population [2] . People who are affected generally present at around 26 years of age, typically have inflammatory back pain and structural damage, resulting in joint stiffness and a gradual loss of spinal mobility [2] [3] [4] . Male patients have more functional limitations and lower bone mineral density than female patients [5] . Because of the early onset, related work disability, absence from paid work and socioeconomic burden to individuals with AS are substantial especially men [6] [7] [8] . As these is no radical cure for AS patients at present, an important goal in treatment is to control the spinal inflammation and the resultant pain and stiffness [9] .
Subjective well-being (SWB), a popular concept in positive psychology, has gained increasing attention in medical science [10] . Higher subjective well-being helps people to be more energetic, which is a vital component in recovery and treatment [11] . With increasing progress in improving functional capacity and survival in AS patients, it is becoming increasingly clear that, for many AS sufferers, improving the quality of life is equally as important as the survival benefit provided by pharmacological treatment. SWB refers to subjective and multidimensional evaluation of daily life [12, 13] , which can be measured by the General Well-Being Schedule (GWBS). GWBS is a generic instrument, which covers the most central dimensions of subjective health and applies to diseased populations and healthy people. As we all know, there are many schedules regarding quality of life such as EuroQol (EQ-5D) or Short Form-36 (SF-36). However, the above schedules include physical components and mental components, which are used to reflect physical health and psychological health respectively [14, 15] . Compared with EQ-5D or SF-36, the General Well-Being Schedule (GWBS) is a brief indicator of subjective feelings of psychological well-being and reflects mental health totally [16] . Furthermore, there are many studies about SF-36 evaluation in AS patients, but few about GWBS. Our team has verified the healthrelated quality of life of ankylosing spondylitis patients assessed by SF-36 [17] . Thus, we choose the GWBS in this current study.
The previous studies on subjective quality of life mainly aimed at healthy people, empirical knowledge on the subjective health of AS patients is relatively scarce. The aim of this study is to assess the SWB in patients with AS compared with the healthy controls, and to investigate the relationship of various domains of SWB with demographic characteristics, disease-specific variables in AS.
Methods

Participants
Patients with AS participating in this study were recruited from the Department of Rheumatology, the First Affiliated Hospital of Anhui Medical University between 2013 and 2014. There are 200 AS patients fulfilling the New York classification criteria [18] . A total of 210 sex and age matched healthy controls were collected from Physical Examination Center, the First Affiliated Hospital of Anhui Medical University.
Data collection
The study group included AS patients and healthy controls, they received a questionnaire including demographic variables, APGAR, some disease-specific instruments and a generic instrument (GWBS). SWB was assessed by the generic instrument (GWBS) in patients with AS and healthy controls. In healthy controls, it is unnecessary to complete the part of disease-specific instruments. All questionnaires were completed with the help of specialized training investigators. We obtained informed consent from all the patients and healthy controls and the study was approved by the ethical committee for medical research.
Adaptation, Partner-ship, Growth, Affection and Resolve (APGAR) APGAR meaning satisfaction with family function was evaluated by the Family APGAR Index, which was compiled by Smilkstein, including 5 items: adaptation, partnership, growth, affection and resolve [19] . These five items corresponded to the following questions, I am satisfied that I can turn to my family for help when something is troubling me; I am satisfied with the way my family talks over things with me and shares problems with me; I am satisfied that my family accepts and supports my wishes to take on new activities or directions; I am satisfied with the way my family expresses affection and responds to my emotions; I am satisfied with the way my family and I share time together [19] . Each item has three response choices: "Often such" comments two points, "Sometimes this"comments one point, "rarely" comments 0 point. The five dimension scores were calculated, higher scores indicate better family function. Total score of 0-6 points represented a obstacle to family function and 7 to 10 meant good family function, so the AS sample can be divided into two compare groups in this current study.
Generic instrument
The GWBS is a generic instrument providing information about six aspects of SWB and it is widely used in health surveys in the general population [16] . This schedule contains 33 items-the first 14 items are 6 response option items rated on a 6-point scale, the next 4 items are 0-10 rating bars scored on a 10-point scale, and the last 15 items are criterion-type behavioral and self-evaluation items [20] . Internal consistency coefficient of reliability for GWBS is 0.912, which indicate that it is a homogeneous scale basically measuring a singular subscale or general subjective state [20] . In our study, we used the Chinese version of the General Well-Being Schedule putted forwarded by JH Duan [21] . After reversing the scoring on questions with high scores indicating negative attributes, the scores are summed for a total well-being score. Scoring for the first 18 items ranged from 14 to 116 with high scores signifying favorable responses [22] . This schedule assesses six hypothetical dimensions indicating H (Health, 2 items); E (Energy, 3 items); S (Satisfaction, 2 items); SH (Sad or Happy, 4 items); O (Control, 3 items); RT (Relaxation and Tension, 4 items).
Disease-specific instruments
The Bath Ankylosing Spondylitis Functional Index (BASFI) and the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) were used in AS for clinical and research purposes. The BASFI consists of eight visual analogue scales dealing with physical function and two scales reflecting the patient's ability to cope with daily activities [23] . The BASDAI consists of six visual analogue scales dealing with fatigue, spinal pain, joint pain, localized tenderness, and quality and quantity of morning stiffness (BASDAI and BASFI: 0 = best, 100 = worst score) [24] . BASFI ≥ 5 means good function, so the AS samples are divided into two subgroups according to BASFI ≥ 5 and BASFI < 5. Similarly, BASDAI ≥4 is defined as active stage. According to whether the value of BASDAI more than 4, the patients with AS are categorized into two groups. Visual Analog Scale (VAS), a numerical scale (11 points that initiate in 0 [no pain] and end in 10 [worst imaginable pain]), has been widely used in pain measurement of BASDAI [25] . This test has been certificated for a very long time and is widely accepted in many articles. It is reliable and easy to apply this scale in pain assessment.
Statistical analyses
All statistical tests were carried out using SPSS version 16.0 for Windows. First, the socio demographic and clinical variables were subjected to descriptive analysis. The numerical variables were expressed as means and standard deviations (SD), and the categorical variables were expressed as absolute and relative frequencies. Differences between patients and the healthy controls were examined by χ 2 tests of categorical variables. IndependentSamples t-test was used to compare the mean scores of the GWB scales in the patient group and the general population. Within the patient group, two-sample t tests or One-way ANOVA were used for comparisons. Multiple linear regression analyses were applied to study the predictors of SWB. The significant level was set at p < 0.05.
Results
Study samples
The characteristics of samples are illustrated in Table 1 . The age of the healthy controls and the AS patients was comparable (P = 0.773), so was the sex ratio (P = 0.115). The proportion of physical workers was different, and the mean education level of the general population sample was higher than that of the AS sample (P < 0.001).
The patients reported significantly worse health on all scales of the GWB compared with the general population except for the Control (O) scale (Table 2 and Fig. 1) .
The results of univariate analysis in the AS sample are shown in Table 3 . Significant differences were found between physical workers and mental workers in the AS group for H scale (p = 0.015), SH scale (p = 0.034), with physical workers reporting worse health than mental workers (Table 3) . Furthermore, there were significant correlations between the following variables and GWB scores, APGAR, life satisfaction, BASDAI, sleep quality, therapy prospects and place of residence with E (All P < 0.05); place of residence, life satisfaction, therapy prospects, APGAR, and educational level with S (All P < 0.05); All variables except educational level have been found to be correlated with SH (All P < 0.05). Therapy prospects and BASDI were associated with O (P = 0.037, P < 0.001). There are statistical correlations between RT and sleep quality, life satisfaction, therapy prospects, APGAR, BAS-DAI (P < 0.05). Furthermore, total score was positively related to APGAR (P < 0.001). It was negatively related to BASDAI (P < 0.001) and BASFI (P = 0.044). Sleep quality was also significant (P < 0.001), with better sleep showing higher SWB than worse sleep. Life satisfaction and therapy prospects were negatively related to SWB (All P < 0.001).
Multiple linear regression analyses
Multivariable linear regression analysis showed that the following variables were significantly associated with the score of six subscales: Occupation, BASDAI, Life satisfaction and Sleep quality with H (All P < 0.05); Sleep quality,therapy prospects APGAR and BASDAI with E (All P < 0.05); life satisfaction (P = 0.002), therapy prospects (P = 0.039), APGAR (P = 0.019) with S; Life satisfaction (P = 0.038), therapy prospects (P < 0.001), Sleep quality (P=0.013) APGAR (P < 0.001), BASDAI (P = 0.010) with SH; BASDAI (P = 0.013) with O; therapy prospects (P = 0.002), APGAR (P = 0.001), BASDAI (P = 0.001) with RT. However, final multivariable linear regression analysis with total score as dependent variable included four predictors (see Table 4 ). The significant model obtained, revealed that better sleep, lower disease activity and more family care predicted higher SWB. Therapy prospect was also a significant predictor in this model with positive attitudes reporting higher well-being than negative attitudes.
Discussion
In this study, we aimed to determine which variables affect the SWB assessed by GWBS survey in AS patients. The significant correlation in the AS group was obtained between the four variables (sleep quality, Family-APGAR, BASDAI, therapy prospect) and SWB.
Firstly, in this Subjective Well-being survey, patients with AS reported significantly impaired health on all scales of GWB except for the O scale, compared with the healthy controls. Age and sex ratio are comparable in the two samples, thus, we consider that SWB may be affected by the AS disease.
Secondly, the results of single factor analysis in the AS patients indicated that SWB may differ significantly between two subgroups of residence. In addition, the SWB of physical workers differed significantly from the SWB of mental workers. However, when analyzing demographic variables in the healthy population, age, marital status, family income and occupation have been found to be associated with the total score of SWB (P = 0.004, P = 0.001, P = 0.003, P = 0.013). That is to say, demographic variables do not appear to have much of an impact on SWB in the AS patients, which is consistent with the previous study in healthy people [26] . Study on patients attending community-based mental health services reported that demographic variables explained only 2.9 % of the variance in subjective quality of life [27] .
Thirdly, the regression analyses revealed that subjective well-being was positively associated with better sleep, lower disease activity and more family care, therapy prospect. Occupation and place of residence were excluded from the regression equation, which highlighted the fact that demographic variables did not play a crucial role in the well-being of AS patients.
We observed that 23.5 % of participants suffered from sleep disorder, and sleep quality, which should not be ignored, has been found to affect SWB in AS patients. In addition, some results have also been reported that there was a higher rate of sleep disturbance in patients with AS [28, 29] , which were important concerns in patients 
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Score Fig. 1 The comparison for each of the subscales between AS patients and healthy controls with AS [30] . In agreement with these findings, recent studies [31, 32] have suggested that poor sleep can impair well-being, most of these studies have involved individuals' perceptions of sleep quality and duration. However, Jean-Louis and colleagues [33] found no association between sleep quality and SWB in adult general population. Sleep disturbance is often produced by inflammatory pain [5, 34] . Also, mental as well as physical aspects were affected due to the poor sleep quality [35] . Consequently, it is not hard to follow the relationship between sleep quality and SWB in this study. We all know that, poor sleep quality can aggravate the patients' condition, which is unfavorable for the recovery of the disease. Sleep disturbance is frequently complained by patients with AS and is still largely ignored by clinical care and research [36] . Thus, we should pay great attention to the patients' quality of sleep, to examine the independent risk factors of sleep quality and to improve sleep quality in AS patients.
Family function is what family performs on the behalf of its members in a larger society and it is assessed by APGAR [37] . In our study, family function appeared to be related to SWB in AS patients. Previous study suggested that family function had much effect on quality of life and well-being [37] . Likewise, Andrea reported that family ties had significant and positive associations with psychological well-being [38] . Kenneth et al. [39] also confirmed that family function in women with rheumatoid arthritis is related to subjective well-being, beyond the pain and fatigue associated with SWB. To our knowledge, Family care or Family-APGAR to some extent can help us cope with stress, anxiety and various emergencies, which could influence SWB. It should be considered as a determinant of health to improve subjective well-being. In addition, BASDAI has a negative relationship with the variable of subjective well-being. BASDAI addresses disease activity which definitely affects quality of life, thereby, it is reasonable to draw such a conclusion. The conclusion is highly consistent with Bing Han's research indicating functional capacity as predictor of psychological health [40] , as well as the study of Geertzen which concluded that the influence on SWB was less when patients were physically independent [41] . Based on the findings of the present study, positive attitudes towards therapy prospect leads to higher well-being of the patients with AS. To our knowledge, it is necessary to stay positive and then to be helpful to our state of mind. Lastly, there are some limitations of our study. First, we recruited AS patients from one hospital, even though the hospital has a wide audience in the province, findings of this study cannot be generalized to all AS patients in our society. Second, it was a cross-sectional design and therefore can only be used to draw conclusions based on the relationships among variables. Longitudinal studies should be performed to identify the effects found in the present study. Third, although we have found sleep quality had significant correlations with SWB, many influencing factors of sleep quality should be explored. Last, we did not consider the relationship between SWB and kinds of drugs patients accepted, which should be verified in further studies.
Conclusions
SWB was significantly associated with sleep quality, therapy prospects, APGAR and BASDAI. It is important for clinicians to be aware of complicated relationships between clinical variables and SWB. In order to perfect AS patients' SWB, current management strategies should focus on reducing disease activity, improving sleep quality and family ties.
